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1
SPRING MOTOR

BACKGROUND OF THE PRESENT INVENTION

1. Field of Invention

The present invention relates to motor and application, in
particular to a reciprocating oscillation brushless pulse motor
(also known as reciprocating motor or spring motor)and prob-
lems of connecting and used of electric reciprocating motion
device.

2. Description of Related Arts

The existing reciprocating oscillation spring motor and
electric reciprocating motion device (disclosed in Chinese
patent CN2498787Y “RECIPROCATING OSCILLATING
BRUSHLESS PULSE MOTOR”, ZL2006200158088
“ELECTRIC RECIPROCATING MOTION DEVICE” and
71.200920261847X “SPRING MOTOR”) have some disad-
vantages in connection and application. Firstly, the connect-
ing wire of the inner rotor coil of the spring motor is easily
bending fatigue and broken due to the continuous reciprocat-
ing oscillation of the rotation shaft during the operation of
motor and then the motor is power off and can not work.
Secondly, because there is no elastic device provided at the
opening end of the connecting shaft, the moving head is easily
detached during fixing or operation, and then cause potential
safety hazards. Thirdly, the sealing ring sleeved on the motor
shaft is a round flat rubber element, and this kind of sealing
ring can provide large resistance to the rotation shaft.
Fourthly, the existing battery holder is a rectangle structure
closed by four edges. The disadvantage of this structure is the
shell must has larger capacity, otherwise the battery is diffi-
cult to be placed or taken out. Fifthly, the fixing of one end of
the spring is inconvenient.

SUMMARY OF THE PRESENT INVENTION

The technical problemto be solved by the present invention
is providing a connection method and design of simple struc-
ture and easy assembling. The spring motor and devices can
be used more easily, safely and reliably.

The technical problems of the present invention are solved
in the following manner. In terms of the first problem
described in the background, the connecting wire of the rotor
coil is connected to the terminal of the motor end cover or lead
out of the motor through the end cover after winding several
times on the rotation shaft, but not directly connected to the
terminal of the motor end cover.

In terms of the second problem described in the back-
ground, a cylindrical helical spring is sleeved on the opening
end of the connecting shaft, and the connecting force between
the moving head and connecting shaft can be adjusted by
changing the size, material, shape of the spring 11 and the
relative position between spring and connection shaft, so as to
realize a convenient and reliable connection.

In terms of the third problem described in the background,
the existing sealing ring of round flat rubber element is
replaced by a round funnel-shaped rubber element.

In terms of the fourth problem described in the back-
ground, the rectangular structure closed by four edges is
changed to a structure with three fixed edges and one movable
edge, and then the battery is conveniently to be placed or
taken out.

In terms of the fifth problem described in the background,
the existing spring seat and the connection method that spring
is fixed on the rotation shaft are replaced by providing a spring
fixing connecting sleeve, and then it is convenient to fix or
replace the spring.

10

15

20

25

30

35

40

45

50

55

60

65

2

Compared with the motor of the prior art, the connection
and structure of the spring motor of present invention have
advantages of simple structure, easy use and reliable opera-
tion.

According to the present invention, the foregoing and other
objects and advantages are attained by a spring motor which
comprises: a stator core, a rotor core, a rotation shaft, an end
cover, a rotor coil, a coil connecting wire, a wiring terminal
and a battery. In one embodiment, the rotor coil is connected
to the wiring terminal of the end cover after the connecting
wire winding several turns on the rotation shaft, thus the
breaking of the wire for bending fatigue due to the continuous
reciprocating movement during the operation of the motor
can be avoided, and the rotor coil is directly lead out of the
spring motor through the end cover.

In another embodiment, a cylindrical connecting shaft is
fixed on the rotation shaft, and a cylindrical helical spring is
sleeved on the opening end of the connecting shaft, a moving
head is inserted into the connection shaft from the opening
end thereof, the position of the convex point on the outside
surface of the moving head is corresponding to that of the
concavity arranged in the inner side of the opening end of the
connection shaft, thus the relative movement between the
moving head and connecting shaft can be avoided, the con-
necting force between the moving head and the connecting
shaft can be adjusted by changing the size, material, shape of
the spring and the relative position between spring and the
connection shaft, so as to realize a convenient and reliable
connection.

In still another embodiment, a round funnel-shaped sealing
rubber element is sleeved on the rotation shaft, the two ends of
the round funnel-shaped sealing rubber element are thicker
than the middle part, the small end of the rubber element is
sleeved on the connecting shaft tightly, while the large end is
pressed on the front end of the motor shell, so as to prevent
water from entering into the motor through the connecting
shaft, because the material of the middle part of the rubber
element is thin and elastic, when the motor is reciprocal
winging, the resistance produced by the rubber element is
very small, thus the resistance and energy consumption dur-
ing the operation of the motor rotation shaft are reduced, and
the life of the sealing ring is prolonged.

In a further embodiment, a battery holder has three fixed
edges and one movable edge, and the movable edge can be
opened or closed by a movable fastener positioned on two
sides of the movable edge.

In still a further embodiment, a spring fixing connecting
sleeve is sleeved on the rotation shaft, the end of a torsion
spring is placed on one side of the sleeve, the spring fixing
connecting sleeve and the torsion spring can be conveniently
fixed and connected to each other by a screw, the spring fixing
connecting sleeve and the torsion spring can be fixed rela-
tively on inside or outside of the motor.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows part of “electric reciprocating motion device”
of existing patent.

FIG. 2 shows the connection of the inside and outside of the
spring motor according to the present invention.

FIG. 3 shows the whole structure of the spring motor of
present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

As shown in FIGS. 1 and 2, it’s structure comprises rotor
and shell 1, stator core 2, rotor core 3, rotation shaft 4, end
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cover 5, rotor coil 6, coil connecting wire 7, wiring terminal 8,
torsion spring 9, connecting shaft 10, concavity 15 arranged
in the inner side of the opening end, cylindrical helical spring
11, round funnel-shaped sealing rubber element 12, moving
head 13, positioning convex point 14, battery 16, traditional
battery holder 17, battery holder 18 of present invention,
movable fastener 19, spring fixing connecting sleeve 20 and
fixing screw 21. As shown in FIG. 2, the connecting wire 7 of
the rotor coil 6 is connected to the terminal 8 of the motor end
cover 5 (or lead out of the motor through the end cover)after
winding several times on the rotation shaft 4. The breaking of
the wire for bending fatigue due to the continuous reciprocat-
ing movement during the operation of the motor can be
avoided by the said method, if only appropriate diameter and
number of turns of the connecting wire are selected.

Furthermore, as shown in FIGS. 1 and 2, the cylindrical
connecting shaft 10 is fixed on the rotation shaft 4 of the
motor. A cylindrical helical spring 11 is sleeved on the open-
ing end of the connecting shaft 10. The moving head 13 is
inserted into the connection shaft 10 from the opening end
thereof. The position of the convex point 14 on the outside
surface of the moving head 13 is corresponding to that of the
concavity 15 arranged in the inner side of the opening end of
the connection shaft 10, thus the relative movement between
the moving head 13 and connecting shaft 10 can be avoided.
The connecting force between the moving head 13 and con-
necting shaft 10 can be adjusted by changing the size, mate-
rial, shape of the spring 11 and the relative position between
spring 11 and connection shaft 10, so as to realize a conve-
nient and reliable connection.

Furthermore, as shown in FIG. 2, a round funnel-shaped
sealing rubber element 12 is sleeved on the rotation shaft 4.
The two ends 121 of the sealing ring 12 are thicker than the
middle part 122. The small end 123 of the sealing ring 12 is
sleeved on the motor shaft 4 tightly, while the large end 124 is
pressed on the front end of the motor shell 1, so as to prevent
water from entering into the motor. Because the material of
the middle part 122 of the sealing ring 12 is thin and elastic,
when the motor is reciprocal winging, the resistance pro-
duced by the sealing ring 12 is very small, thus the resistance
and energy consumption during the operation of the motor
rotation shaft 4 are reduced, and the life of the sealing ring 12
is prolonged.

Furthermore, as shown in FIG. 1, the battery 16 is placed in
a rectangular battery holder 17 closed by four edges. The
battery 16 must be placed or taken out in the direction of
vertical, and this will be inconvenient if the inner capacity of
the products is not enough. As shown in FIG. 2, the rectan-
gular structure closed by four edges is changed to a structure
with three fixed edges and one movable edge 18, and then the
battery is conveniently to be placed or taken out. The edge 18
can be opened or closed by fasteners 19 positioned on two
sides of the edge. This design also can be used in the battery
holder of other similar electronic products.

Finally, as shown in FIGS. 2 and 2A-A, a spring fixing
connecting sleeve 20 is provided and sleeved on the rotation
shaft 4. End of the spring 9 is placed on one side of the sleeve
20. The spring fixing connecting sleeve 20, spring 9 and
rotation shaft 4 can be fixed and connected to each other by
screw 21. The spring fixing connecting sleeve 20 and spring 9
can be fixed relatively on inside or outside of the motor.

What is claimed is:

1. A spring motor, comprising: a stator core, a rotor core, a
rotation shaft, an end cover comprising a wiring terminal, a
rotor coil comprising a coil connecting wire and a battery,
wherein the rotor coil is connected to the wiring terminal of
the end cover after the connecting wire is wound several turns
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on the rotation shaft such that the bending fatigue of the
connecting wire is reduced during the operation of the motor,
wherein a cylindrical connecting shaft is fixed on the rotation
shaft, and a cylindrical helical spring is sleeved on an opening
end of the connecting shaft, a moving head is inserted into the
connection shaft from the opening end thereof, wherein a
convex point on an outside surface of the moving head is
corresponding to a concavity arranged in an inner side of the
opening end of the connection shaft such that the relative
movement between the moving head and the connecting shaft
is avoided, the connecting force between the moving head and
the connecting shaft is allowed to be adjusted by changing the
size, material, shape of the cylindrical helical spring and the
relative position between the cylindrical helical spring and
the connection shaft.

2. A spring motor, comprising;: a stator core, a rotor core, a
rotation shaft, an end cover comprising a wiring terminal, a
rotor coil comprising a coil connecting wire and a battery,
wherein the rotor coil is connected to the wiring terminal of
the end cover after the connecting wire is wound several turns
on the rotation shaft such that the bending fatigue of the
connecting wire is reduced during the operation of the motor,
wherein a round funnel-shaped sealing rubber element is
sleeved on the rotation shaft, wherein the round funnel-
shaped sealing rubber element has two ends, a middle part, a
small end and a large end, wherein the ends of the round
funnel-shaped sealing rubber element are thicker than the
middle part thereof, the small end of the round funnel-shaped
sealing rubber element is sleeved on the connecting shaft
tightly, and the large end is pressed on the front end of the
motor shell, so as to prevent water from entering into the
motor through the connecting shaft, wherein the material of
the middle part of the round funnel-shaped sealing rubber
element is thin and elastic such that when the motor swings in
a reciprocating manner, the resistance is produced by the
round funnel-shaped sealing rubber element and the resis-
tance and energy consumption thereof are reduced, during the
operation of the motor rotation shaft.

3. The spring motor, as recited in claim 1, wherein a round
funnel-shaped sealing rubber element is sleeved on the rota-
tion shaft, wherein the round funnel-shaped sealing rubber
element has two ends, a middle part, a small end and a large
end, wherein the ends of the round funnel-shaped sealing
rubber element are thicker than the middle part thereof, the
small end of the round funnel-shaped sealing rubber element
is sleeved on the connecting shaft tightly, and the large end is
pressed on the front end of the motor shell, so as to prevent
water from entering into the motor through the connecting
shaft, wherein the material of the middle part of the round
funnel-shaped sealing rubber element is thin and elastic, such
that when the motor swings in a reciprocating manner, the
resistance is produced by the round funnel-shaped sealing
rubber element and the resistance and energy consumption
thereof are reduced, during the operation of the motor rotation
shaft.

4. The spring motor, as recited in claim 1, further compris-
ing a spring fixing connecting sleeve is sleeved on the rotation
shaft, wherein an end of a torsion spring is placed on one side
of the spring fixing connecting sleeve, wherein the spring
fixing connecting sleeve and the torsion spring are conve-
niently fixed and connected to each other by a screw, wherein
the spring fixing connecting sleeve and the torsion spring are
fixed on the inside or the outside of the motor.

5. The spring motor, as recited in claim 2, further compris-
ing a spring fixing connecting sleeve is sleeved on the rotation
shaft, wherein an end of a torsion spring is placed on one side
of the spring fixing connecting sleeve, wherein the spring
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fixing connecting sleeve and the torsion spring are conve-
niently fixed and connected to each other by a screw, wherein
the spring fixing connecting sleeve and the torsion spring are
fixed on the inside or the outside of the motor.

6. The spring motor, as recited in claim 3, further compris- 5
ing a spring fixing connecting sleeve is sleeved on the rotation
shaft, wherein an end of a torsion spring is placed on one side
of the spring fixing connecting sleeve, wherein the spring
fixing connecting sleeve and the torsion spring are conve-
niently fixed and connected to each other by a screw, wherein 10
the spring fixing connecting sleeve and the torsion spring are
fixed on the inside or the outside of the motor.

7. A spring motor, comprising: a stator core, a rotor core, a
rotation shaft, an end cover comprising a wiring terminal, a
rotor coil comprising a coil connecting wire and a battery, a 15
spring fixing connecting sleeve sleeved on the rotation shaft,
wherein the rotor coil is connected to the wiring terminal of
the end cover after the connecting wire is wound several turns
on the rotation shaft such that the bending fatigue of the
connecting wire is reduced during the operation of the motor, 20
wherein an end of a torsion spring is placed on one side of the
spring fixing connecting sleeve, wherein the spring fixing
connecting sleeve and the torsion spring are conveniently
fixed and connected to each other by a screw, wherein the
spring fixing connecting sleeve and the torsion spring are 25
fixed on the inside or the outside of the motor.
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